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Introduction
Recently, template synthesis of useful nanomaterials has attracted significant consideration. This is mainly owing to possibility to control diameter, length, and density of manufactured nanostructures by varying template and/or deposition factors. In particular, porous anodic aluminum oxide (AAO) has grown into a common template for production of, e.g., nanotubes (NTs) and nanowires (NWs) of metals and ceramics. AAO is thermally stable and contains straight and orderly nanochannels at a high density (109-1011 per cm 2 ) [1] [2] . Scientific attention has been focused not only on production of various nanostructured materials, but also on their technological and industrial uses [3] . Metallic silver, as a multifunctional material, and its nanostructures have concerned a lot of benefits. Its nanostructures have been widely brought together in pores of porous AAO templates by a variety of methods [4] [5] [6] . In this paper, we develop a novel process for making crystalline Ag via photoreduction method supported by AAO templates. During this process, UV irradiation aids to reduce Ag-NO 3 and produce Ag nanostructures inside channels of AAO templates.
Materials and Methodology
Anodization was achieved using three different acidic aqueous solutions, based on oxalic, tartaric and phosphoric acids correspondingly. In case of oxalic acid, anodization was performed at a constant voltage of 40 V, while in case of tartaric and phosphoric acids at a constant voltage of 195 V. Values of voltages used were in range of optimum values, supportive to literature [7] [8] [9] . Aluminum foil was purchased from Alfa Asser with 99.99% purity and thickness of 150 µm was cut into 2.5 cm 2 × 2.5 cm 2 . Specimens were polished mechanically to 1200, 2000 using SiC waterproof paper, washed with acetone and distilled water, by sonication technique for 10 min in each stage. Specimens were annealed at 550 ºC inside a furnace (in air) to remove stress from sample surface and increase grain size of Al specimens [10] . After furnace was cooled to room temperature, specimens were dipped in 5 wt% NaOH solution to eliminate native oxides spreading to surface of Al specimens. A handmade Teflon cell was used to start electrochemical polish, in which aluminum foil was pushed against a Cu plate that connected to a positive electrode of power supply and a platinum foil coupled to negative electrode was used as counter. Electropolish bath of perchloric acid: ethanol 1:10(v/v) with 14 V (DC) was applied for 7 min at a constant temperature and magnetic stirring to dispense generated heat [11] . AAO templates were generated by anodizing polished Al by a two-step anodization like to electropolishing. Electrochemical anodization was done in different acid solutions. To anodize aluminum foil, 0.3 M oxalic acid was used and two anodization steps were applied; anodization was extended to 7 h in each step with 40 V (DC), constant chemical cell temperature at 5 ºC, and magnetic stirring. Aluminum oxide that formed after first anodization step was detached by immersing foil in a mix of 6 wt% phosphoric acid (Pi 85%) and chromic acid solution with temperature variety from 60 ºC to 70 ºC for 55 min to get ordered pore arrays [12] . For anodization in phosphoric acid, two-step anodization was completed at 0.1 M with 195 V (DC) with a constant temperature at 5 °C, and anodization time was extended to 1.5 h in each step. Anodization in 0. Figure 1 shows the images of the AAO template prepared in phosphoric acid electrolyte it is noted that pores growth in AAO template are uniform and ordered regularly. Pore diameters of template prepared via oxalic, tartaric and phosphoric acids are about 44nm, 70nm, and 165 nm respectively that were calculated by image J program. AAO templates with this large pore diameter are used as support to growth Ag NSs by using photoreduction method. As UV light irradiated upon AAO template, only a small ratio of its energy was scattered away or reflected back from template surface; most of incident energy was entered into and absorbed by template pores and solidified silver nitrate in the pores. If UV intensity was high, absorbed energy could be collected rapidly, which resulted in a rapid increase in template temperature and caused decomposition of AgNO 3 . Silver particles were precipitated through step of [13] [14]. 2 3 → 2 + 2 3 ↑ + 2 ↑………(1) A complete Ag growing process can be separated into two main stages: particle precipitation stage and particle growth and fusion stage. At first stage, precipitated particles were initially small and scattered in pores. Both particle size and number density were monotonically decreased along light propagating direction because UV intensity decayed exponentially with its propagation. This study, which consider firs global research appears different nanostructure shapes onto AAO templates from a cluster of reefs among nanorod arrays to Ag nanoparticles and nanonecklaces like structures. The XRD spectrum of Ag (NSs) prepared by photoreduction on AAO template is shown in Figure 4 . The peak is centered at 2Ɵ 38.240
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and assigned to (111), which are identical with that of the Ag material. This method provided satisfactory NPs distribution along the AAO template surfaces and good crystalline structure of Ag nanomaterials. 
Conclusions
Anodic aluminum oxide templates (AAO) were synthesized in three different electrolyte acids with tow step anodization. Ag nanostructures at various morphologies grown on AAO templates by photoreduction method. This simple and safe environmental method appears high capability to produce silver nanostructures at high surface area with high ordered distribution, lead to open new filed to optoelectronic and surface applications, especially, surface Plasmon and antibacterial technologies.
